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KLNM2O9PRQTSVU:W2XJP2Y[Z]\&P^:XJ_`Xa^JM2O9P2X
bdcJegfhP2^U:Pi/P2jX
UkY[lNlmeBca^:nNPocJP2jLNP2c-jL`Pqp/r2sgt]uvSxwy`cJz|{%Q@}~}~SvmQTlNY~~P@X
&52N~~ KL`PkL`e[{|zXJ^azj^JL`P2e[cJ_zXdYy[P2cJ_zpB^aP2cJP2XJ^azp`Y[lNlNcJe[Y~jLe[c-O9P2cJ{|_9lNcJe[l/e[XJP2nRB_9KzpNn`P2{|{
Y[pNn9{Y~c- sgv`eBc5Y[XJXJP2X-XJzp`^JL`PP@Y~XJz`z{z|^_e~mN\`P2nlNcJz|eBcaz^_caP@Yg{|^JzO9PXa_`XJ^aP2ORX2 ^-X%ORYfhe[c5O9P2cJz|^
zX¡^JeORY~~P:^JLNPY~pmYg{_]XJzX%egn`zXJ^JcJzNZN^aP2n&Xa_`XJ^aP2ORXd^Jc-Y~j^-Y~`{P~¢[£z|^-L`e[ZN^/Pzp`Y~^d^JLNPX-Y~O9P:^azO9Pk^JeBe
l/P2X-XJzO9zXa^Jzj~ hpR^-L`zXlNY~l/P2cd£PP\`^aP2pmnR^JL`PkLNe~{zXJ^azj^JL`P2e[cJ_^Je^JL`PY~pNY~{|_`XJzXGe~
nNP2Y~nN{|zp`P:X-jL`P2nNZN{|P@n
cJP2Y~{¤¥^azO9PTnNzXJ^JcJzmZ`^aP@n!XJ_`Xa^JP2ORX2
¦ £zp`§^ae¨z|^-X&lNcJP2n`zj^-Y~`z{z|^_[¢^-L`P©KzO9P2nªKe[gP@pD«©wklNcae[^ae`je[{zXY~X-XJZmOP@nD^ae¬Y~c-`z^Jc-Yg^JP
pNP^£e[c-&Y~j2jP@XJXJP2XY[OeBp`7L`eBXa^klmcae`jP@XJXJe[c-X2d­/Zmca^-L`P2c-O9e[cJP~¢mzp(e[c-n`P@c^ae&Y[jL`zPy~PY7{Y[ca[PcaP@XaeBZNcJjP
ZN^az{|z®2Y~^aze[p
¢e[Z`^J~e[zp`¯lNY[jgP^-XRY~cJP!Y[XJX-ZNO9P2n°^ae¬/P({|e`jY~{|{_¨±]Z`P@Z`P2nDP2Y[ca{zP2XJ^9n`P@Y~n`{zp`P!/cJXJ^²w
lmcae`jP@nNZNcJPkeBc^JL`Pje[ORlNZ`^-Yg^Jz|eBp&e~5£e[c-Xa^a¥j2Y~XJPO9P2X-X-Yg~PojeBOROZNp`zjY~^aze[p!n`P{Y_`XzX:Y~{XJe9~zy~P2p4
KL`P!^JLNPe[cJ_¯n`P2X-jcJz/P2n¬zp¨^JL`P!lNY~l/P2czX9yYg{znNYg^JP2n¬B_§O9P2Y~pmXe~kY©jY[XaPXa^-ZNn`_¬Y~lml`{|zjY~^aze[p
¢
zp³£:L`zjL´£e[c-XJ^hjY~XJPRcaP@XJl/e[pNXJPR^azO9P2Xe~µ¶¸·g¹º¥»g¹aµ¶¼·Rje[ORlNZN^JYg^Jz|eBpNXY[caPR^az[LB^J{|_³meBZNpNn`P@n
KL`P
P\NY~ORl`{PoLmY~XjeBp]/c-O9P2n^JL`PP½¸P@j^azy~P@p`P2X-XegGY9~{e[NY~{4n`P2Y[n`{|zp`PX-jL`P2nNZN{|zp`Y~lNlmcaeBY~jL

¾(¿BÀ¼Á-ÂÃ Ä5~ cJP2Yg{|¥^azOP(jeBORlNZ`^azp`/¢n`P@Y~n`{zp`PÅXJjLNP2nNZ`{zp`m¢dP2Y~XJz`z|{z^_¨Y~pNY~{|_`XJzX2¢nNzXJ^JcJzmZ`^aP@n
XJ_`Xa^JP2ORX2¢NKzO9P2n(Ke[~P2p7«´wk²lNcJe~^Je`je~{
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 "!º#%$'&mµ¢mlNcJe[l/e[XJWPolNY~cKzpNn`P{{4P2^:{Y~c-  sgv¥¢`P2XJ^ZNp`PY~lmlNcae`jL`P^JcJM2X
zpB^aP@caP@XJX-Y~pB^aP:l/e[ZmcdW2^JY~N{|zcd{YoÜY~zX-Y~`z{z|^JWn`PTXa_`XJ^aM2O9P@Xd^JP2ORlNXa¥cJWP2{)(lmcaze[cJz|^JW2X¡N\`P2X2+*]e[plNcJzpmjzlNYg{
O9W@caz^aP:P@Xa^n`Pl/P2c-O9P^J^JcJPk{-, Y[pNYg{_`XaP:n`PTXa_`XJ^aM@OP@XdcJW2lNY[ca^JzX2¢[X-Y~pmXd±]Z`PjP{{|P¥jz/XJe~z^d^-caeBllmP@XJXJzO9zXa^JP~
.oY~pmXjPlNY[l`zP2c5p`e[ZNXW^JP2pNnNe[pNX5{Y:^JLNWe[cJzPL`e[{|zXa^Jz±]Z`P/(:{-, Y~pNY~{|_`XJPdn`PXa_`XJ^aM2O9P@XcJW2lNY[ca^JzX^aP@ORlNXhcJWP{
eBcJnNe[pNpNY[pNjW@XXJP{e[p{P2XW@jL`W2Y[pNjP@X
0 c21~jP3(X-YRlNcJP2n`zj^-Y~`z{|z^aW[¢N{PlNcae[^ae`je[{|PoKzOP@n(KeBgP2p!YRW^JWjeBpNXazn`P@caWl/e[ZNc{-, Y[cJNz|^-cJY~~Pon`P2X
Y[jjM2X4Y[ZcaW@XaP@Y~ZTn`Pd{YlNY~cJ^n`P@Xn`z|½¼W2cJP2pB^aP@X4Xa^-Yg^Jz|eBpNX4dpl`{ZNX2¢l/e[Zmc4e[N^aP2pNzcZNp`Pd/e[pNpNPdZ`^az{zX-Yg^Jz|eBp
nNP2XcJP2X-XaeBZNcJjP2X2¢
p`e[ZNXoYy[e[pNXoX-ZNlNl/e[XJWR±]Z`PR{P2XlNY[±]Z`P^-XW@O9zXXJe[pB^o{|e`j2Yg{P2O9P2pB^oe[c-n`e[pmpNY~pNjW2XTlNY~c
W@jL`W2Y[pNjP{YTl`{ZNX%lNcJe`jL`PP@plNcJP2O9zW2c265e[ZNXGYy~eBpNX5Y~ZNX-Xaz`n`P2y~P2{|eBlNlmWZNp`PlNcJe`jW2nmZNcaPl/e[ZNc5{Pj2Yg{jZ`{
nNP2Xn`W2{Y~zXn`Pje[OROZmp`zj2Yg^Jz|eBp&P@pl`zcJPoj2Y~X2
 Y^-L`WeBcazPn`W2j2caz^aP7nmY~pNXo{P7lNY~lNz|P@cYW2^aWyYg{zn`WPX-ZNcZNp³P\`P2ORl`{P7n7, Y~lNlN{|zjY~^aze[p³n`zXJ^JcJzNZ`WP
^JP2ORlNXa¥cJWP2{é¢%l/e[ZNc{Y~±]Z`P{{P7{|P@XlNzcJP2X^aP@O9lmXn`P!caW@lmeBpNXJP&n`P2X^Jc-Ygz^aP@O9P2pB^JX9n`P98Þ»&`ºé¹aµ¶m¹:8Þ»;&`ºXaeBpB^
XJ^JcJzj^aP@O9P2pB^¡meBcJpNW2X2  , P\]P@ORl`{|P:Yje[p]¸cJO9W{-, P'<j2Y~jz|^JW:n`P{#, Y~lmlNcae`jL`P(oeBcJn`eBpNpNY[pNjP@OP@pB^5[{|eBNYg{
lmY~cW2jLNW2Y~pmjP2X2
= Ã @ Á ?>   jYg{jZN{P2^Tje[OROZNpNzj2Yg^aze[pmXk^JP2ORlNXa¥cJWP2{é¢¸e[c-n`e[pmpNY~pNjP2O9P2pB^klmY~cW2jL`W@Y~pNjP~¢¼Y~pNY~{|_`XJP
nNPÜY~zX-Y~Nz|{z|^JW~¢mXJ_`Xa^JM2O9P2XcJW2lmY~cJ^azX¢`lNcJe~^Je]je~{PTKzO9P2n(Ke[gP@p

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eBpB^JcJe~{Xa_`XJ^aP@O9XcJP2lmcaP@XaP@p[^9^JLNPÅpNYg^-ZNcJY~{:Y~lNlN{|zjY~^aze[pDn`e[ORYgzp°egcaP@Yg{|^JzO9P(je[ORlNZN^azp`m *]ZmjL
XJ_`Xa^JP2ORXoLNYy~P9eg^JP2p³Y(n`zXJ^JcJzNZ`^aP@n´Y[cJjLNz|^JP2j^-ZNcJP nmYg^JY(Y[caPRje[{|{P2j^aP2n´B_©XaP@pNXJe[cTn`Py]zjP2X2¢4^-cJY[pNXh
O9z^a^JP2n¬^Je³lmcae`jP@XJXJzp`©n`P2yBzjP@X¢¡Y[pNn¬Y[j^aze[pmXY[caP¸pNYg{{|_§^-Y~~P2p¬B_§Y~j^JZNY~^ae[cn`Py]zjP@X§KLNY~^zX¢
^-L`P/P2LNYy]ze[ZNc:eg¡^JLNPXa_`XJ^aP@Oje[pNXJzXJ^JXORYgzp`{|_!zp caP@XJl/e[pNnNzp`^Je&^-caz~[P2cPy[P2pB^JXk£:L`P2pNPy~P@c^JLNP_
Y[caP9n`P^JP2j^aP2n4 hp©eBcJnNP2ckpNe~^T^ae9fhPeBlNY~c-n`z®P^-L`PRlNcae`jP2X-XZNpmn`P2cojeBpB^JcJe~{¢¸^-L`P2XJPRcaP@XJl/e[pNXJP2X2¢¼£:L`zjL
Y[caPT^JLNPcaP@XJZ`{^JXe~µ¶¸·g¹º¥»g¹aµ¶¼·oje[ORlNZN^JYg^Jz|eBpNX2¢NOZNXJ^mP^-Y~gP@p&£z^JLNzp(ORY\`zOZNOn`P{Y_`X¢]^aP@cJO9P@n
·[µ~·  È¶¼µ !¢¸XJl/P2jz¤mP@n(Yg^:n`P@Xaz[p^azO9P~
¦ £zp`o^aeo^JLNP:Xa^-cazj^-p`P2X-X5eg
n`P2Y[n`{|zp`P@X¢~cJP2Y~{¤¥^azO9PXJ_`Xa^JP2ORX%OZmXa^%/P:n`P2XJz|Bp`P2nzpX-ZNjL9Y£Y_^ae
[z|y[Pk^-L`PYlNcJze[cJz/BZNY~c-Y~pB^aP2P:^JLmYg^^JL`Po^azO9zpNRje[pNXJ^Jc-YgzpB^JXY~cJPTO9P^Py[P2pZNpNn`P@cl/P2Y[R{|eBY~nje[pmn`z¤
^Jz|eBpNX2 hp¯eBcJn`P@co^ae©Y[jL`zPy~PR^-L`zXn`P2XJz[p³~eBYg{¢X-Z`z|^-Y~`{P&Y~{|{e`jYg^Jz|eBp©^JP2jLNpNz±]Z`P@XY~pmn³lmcaP@n`zj^JY[`{|P
X-jL`P@nNZ`{zp` Y~{|[e[cJz|^-LNORXY~cJP9p`P2P2n`P@n³zp¯^-L`P7lNcJe]jP2X-Xazp`(caP@XaeBZNc-jP2XoY[Xo£P2{|{dY[Xozp³^-L`P&p`P2^£eBcJBzp`
eBp`P2X2
 hpz^JXd~P@p`P2c-Yg{]eBcJOZ`{Y~^aze[p
¢[^JL`PTlNcJe[`{P2Oqeg4Y~X-XaP@XJXJzp`o^JL`PkP2Y~XJz`z|{z^_eg4YcJP2Y~{¤¥^azO9P:n`zXa^-cazNZ]
^JP2nXa_`XJ^aP2O!¢g^-LNYg^5zX¢gP@Xa^-Y~`{zXJL`zp`£:L`P^-L`P2cGYg{{]^azO9zp`cJP2±]Z`zcaP@O9P2pB^JX5Y~cJPO9P^2¢gzX5b%LNY~c-n& s~s@¥5 hp
eBcJnNP2c^aeRey~P@cJje[O9P:^JLNzXzpNL`P@caP@p[^n`z <7jZ`{^_~¢NlNcJe[N{|P@O caP@Xa^-cazj^Jz|eBpNXY~pNnL`P2ZNcJzXa^Jzj2XOZNXJ^/PZNXJP2n

w je[ORO9e[p¯Y~lmlNcaeBY~jL´zX^aeÅXJ^JYg^Jzj2Yg{{|_³Yg{{|e`j2Yg^aPY[lNl`{zj2Yg^aze[p³^-Y~X-BXY~^L`e[XJ^lNcJe`jP2X-XJe[c-X9|Qu]¢dQ2¢
Y[pNn{e`jYg{{_RZN^az{|z®PPz^JL`P@cY£P2{|{¼]p`e£:pX-jL`P2nNZN{|zp`Y~{|[e[cJz|^-LNO {|zgPUkYg^JPk«ÅeBp`e~^Je[p`zj:eBc+4dY[ca{z|P@Xa^
.TP2Y[n`{zp`PT­Gzc-XJ^!#4+.T­#"T|Q$g¢]e[cY^aP@O9lN{Y~^aPXJjLNP2nNZ`{PT{Y_[P2neBZ`^Y~^XJ_`Xa^JP2O n`P@Xaz[p&^azO9PR|Q@s¡wk{¤
^JP2c-pNYg^Jz|y[P{_~¢`Y9je[ORl`{P^JPTnN_]pmY~O9zjTY~lmlNcaeBY~jL7XJ^JcJe[pN~{_RmY~XJP2neBpL`P@ZNcJzXJ^azjXjY[p/Pke[{|{e£P2n© s`Q
 hp^JL`zXlNY[lmP@c£PoY~X-XJZNO9PTYXJ_`Xa^JP2O jeBp]mBZNcJY~^aze[pzp£:L`zjLY~lNlN{|zjY~^aze[p7^-Y~X-]XY[caPoXa^-Yg^Jzj2Yg{{|_
Y~{|{e`jY~^aP2n7^aeRL`e[XJ^lmcae`jP@XJXJe[c-XdY[pNn&X-jL`P@nNZ`{P2n&Y[jje[c-n`zpN^aeR^JLNP 4+.T­°Y~{|[e[cJz|^-LNO!5KLNPTY~{|{e`jYg^Jz|eBp
ORY_ª/P´^-L`P³cJP2X-Z`{^&e~Y°X-Z`z^JY~N{|P³Y~pNY~{|_`XJzXY~pNn egLNY[cJn`£Y~cJP©je[pNXJ^Jc-YgzpB^JX2 KL`zX!zX-XJZNP©zXp`e
{e[pN~P2cRY[nNnNcJP2X-XaP@n¬zp°£:LmYg^9e~{{|e£:X2ªKL`P jL`e~zjP(e~^JLNP 4+.­ Yg{~eBcaz^JLmO zXO9e~^Jz|yY~^aP2n B_¬z^JX
lmcaP@n`zj^JY[`z|{z^_~¢NY~X£P{{4Y~XB_7z^JX:e[l`^JzORYg{z^_7zp(ZNpNzlNcJe`jP@XJXJe[cX-jL`P2nNZN{|zp`  s %¥
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Host Processors
Physical or Logical Ring
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Queuing and transmission delays
Delivery and processing delays
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